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(57)[ABSTRACT OF THE DISCLOSURE] 



[g^] [PURPOSE] 

iS?a'C5:^r^'^ffit?#5T/V5 It provides the sealing rubber of the aluminum 

— r> A^^=i>'xVi^— (D#t P ^ electrolytic capacitor which can be used at high 

-^€:^#t"t"5o ^fc. wCOit P temperature for a long time. 

^W^%1)^^T^%\zMM-t^1d^ Moreover, it also provides the method of 

t)^Wi"5o manufacturing this sealing rubber simply and 

certainly. 
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[mf^] [CONSTITUTION] 

^^P>^(D^t P =^ i^lci The sealing rubber of this invention inserted the 

---200 ju mOyy^^'f-yi^y^/^J^ 1 to 200 micrometer plastic film into rubber. 

§rf4$^/c:t>(D'T?feSo [^#f4H Both are raw materials which heat resistance is 

Ilfti4^^ii;<x Ty^$:^»i7iN^M^L high and do not conrode aluminum, in addition 

^J:^^MU^. ^y:^^v^\tZ^(V(L to this, a plastic chooses the high raw material 

ijnx.. 13:^^^^}T^(r>%\i^%Vs^ of a gas banier property, 

ii^o ^MWiU^J^d^W^^. Rubber bears the elasticity of sealing rubber 

7^^;=^^5/^>^>f/U'Af4;^f y^/^y T and a plastic film bears a gas barrier property, 

tt^ifi^o ^^it^ctoTit P:^.^(c It satisfies all the characteristics demanded of 

^^iJSi't' sealing rubber by this. 

So *^0J^^^3t;^fefi. ^i^^ With the manufacturing method of this 

y^^^^hW^X^^'y^^y^y ^ invention, while rubber is crosslinked, it can 

# stick a plastic film and rubber. 

So ^f^t>'h2^(DV\^^'^W(C That is, it injects the kneaded rubber into two 

^^Ufc^^'A^jiAL. cylinder shaped metallic moulds, it inserts a 

:/^-:^^5/^7vf/Vis.^(4$Ay'T:\ plastic film in the meantime, and carries out 

=^A^APfi^1ii"So ^^^i^y-i heat crosslinking of the rubber. 

yVi^H^ft¥LT^^i~S(D't?^ ^< An excessive film dissolves and it removes, 

y ;d^^5wi:d^^v \ therefore, the flash does not remain. 

I #fFfi^©® IS ] [CLAIMS] 

[ff^^l] [CLAIM 1] 

^{kffl.;^;5U60t:iii±'X:\ f)^ Let the plastic of a softening temperature 160 

^iSys/<^)T^t^'^<.^ ;5^oT/V5 degrees C or more, and whose gas barrier 

— !j7-^^^:^L>fev^:/^;^5^5/^ property is high, and which does not corrode 

1-^200 iim<r>W'h'(Oy^/\^ aluminum be the film of the thickness of 1-200 

i^tUx Z^(D^y7s'fy^y^)VJ>. micrometer, and 

pTt^^£S.^;4^lO It laminates this plastic film and rubber whose 
O'Ci^Jli'T?^ ;6^oT/i^5— continuous use is possible at 100 degrees C or 

iS^L^^i/^^'i^^^rx ^x ^Si"S^ more in temperature, and does not corrode 

h^mWtXJz.r J>^nM^ aluminum. 

>^if'— ^Oit P Sealing rubber of the aluminum electrolytic 

capacitor characterized by the 
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[ft ^^2] [CLAIM 2] 

^=f'A^^|^||CD:|^^l?^y A manufacturing mettiod of the sealing mbber 

^^^^^-y^^-r/i^AiMfe^ Zti^ of an aluminum electrolytic capacitor, which 

MWiLX^ ^^'J^^^^-t^t^ stacks this rubber with this plastic film in the 

^iz^dtj^t^zfy^^^'-y!'^^ uncrosslinked state, and heats this, while this 

^^^?>^i:^^Wt.tLtCy T/w^: rubber is crosslinked, it adheres this rubber and 

=r>A^fi?=i>'xi^i?— OitP=^ this plastic. 

Iff *3l3l [CLAIM 3] 

ft ^^2(c:ioi/'''C. ^=^'Atr^ A manufacturing method of the sealing rubber 

MLtc^^ ^=*'A/5if)fiii^J±SLfc: of the aluminum electrolytic capacitor of Claim 

7°7^^-y^7-f/'^A^^^-f"5 2, in which in Claim 2, when removing the 

1^, 7K*it{t/joJ;t>*^^{;:-7°7 plastic film protruded from this rubber after 

:^^-y^y^^^J>-i:MM'i'^^tK crosslinking this rubber, It removes by 

J;oT5fe*-f5w(i:$r^#Ei:Lfc# dissolving a plastic film in the water and/or 

ffft3it©$5ffll^2^IE«©T/K solvent. 

imm(ommfi:mM] [detailed description of the 

INVENTION] 



[0001] [0001] 

lM^±<DmF^^W] [INDUSTRIAL APPLICATION] 

7•/^^='^7AS^=l>x>'i^— An aluminum electrolytic capacitor is a small 

xi/bf. fc'x:^^ 7v^:^^iflr capacitor cunrently used centering on a 

^'biZ.^^:^ivX\/^^/bM=^yf television, a video, radio, etc. 

i^i^— "CfcSo ^iSli. ^^^i^' Recently, it is used for the car, the computer, 

tV— ^/£if(c:t)'K:btbT*3'9. ^ etc., the number of production is increasing 

Mic{4¥^lix.TV^-5o T'/i'^:— everyyear. 

<j7i>.^^=i>'x>'f-— filler 3~ An aluminum electrolytic capacitor is 3 - 20 mm 
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20mm, l^^lO'-'SOmmtDRft of direct types, it has a cylinder form with a 

ff^^LTl^So Ra^5>{4Tyv$ height of 10 -50 mm. 

:=^^M^^X^X^^tc/b^ti:^'^(D^ The cylinder part is a case in the shape of a 

—y^X\ ^i::.^~:^h^MM^^^ small can made in the aluminum foil, and 

AoTV^So Tyv5:^»>A>5r— y^cD paste-like electrolyte is contained in it. 

>t{l'Jfi^ P UTl/^T. ^^J>>^^^M It is carrying out the opening of one side of an 

^tiTV^So =*'-^^f±t^o'C. T/v aluminum case, the rubber plug is provided. 
^:nr>^>{r— The rubber plug, consequently, is the same 

:^<t*9ffi^®tS:V^R:K?^$rUTl/^ diameter as an aluminum case, and has the 

5o =^^J^^i^it2^(D^\^^'^t^m cylinder form whose height is lower than a case. 

V^TV^Tx ^^^;?)^b^^rt(^o To the rubber plug, two slender holes are made 

^ct75^2>y^K^;0^iioTi/^5o ^ open, the lead wire connected in a vessel from 

r®itP=^'i^{C||-t-So the outside of a vessel passes. 

(lEIl) This invention relates to this sealing rubber. 

(FIG 1) 

[0002] [0002] 

l%M(D^m [PRIOR ART] 

$tP3fi\{Cf4^ ^iZ.l^(D3^(D^ The following three characteristics are mainly 

W;55^^^tb5o demanded of sealing rubber. 

OT/v^^^J^^m^Uj:^\ O 

Ty^^^^J>^^it^J^:fy^M^\ It does not corrode aluminum, 

p rf i^cD t=p ifCT/i^^^^J^^^^ The thickness of an aluminum foil is thin. 

i^>5t>^7);5^Ao'CV^6(b> T/v^::^ If what corrodes aluminum is contained in 

^J^iC'Kt^fS^^Xh^^ofl^^'f' sealing rubber, a hole will be made to 

5^>Of4^Jx.fftJ^nP7'i^>'=^iN^ aluminum. 

/^py>'>ft;-^^t?$)5o ::L(DX^f£ There are some which are conroded with a 

W^^tt P V ^Tfi^b^f chloroprene rubber or a halogen compound. 

\/\ Such materials should not be used for sealing 

rubber. 

[0003] [0003] 

OB^.tt7)^f^V \ O Heat resistance is high. 

T/i^^:=-^J>^MM^>'fy'^~i'i Many aluminum electrolytic capacitors to a car. 

M^^^'^^^—'^tiifi^^ a computer, etc. came to be used in recent 
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<^t>tlXo (C/^ ofco :-(Dtc^ , years. 

100~150'C(7)i^?a(Cg^rs1$ For this reason, it may be exposed to 100 - 

h^ti^^thh^o ^©ct^^cf^ffl 150-degree C high temperature for a long time. 

{::iifx.5^t A^^S^J^^ix^ct The sealing rubber which it withstands such use 

o\ctiotCo came to be demanded. 

[0004] [0004] 

OiJ7s/<^)T^t^M^ \ OA gas barrier property is high. 

T/u^:=^»>iNtt^:=i:/x^^f— CO The ethylene glycol, the dimethylfomiamide, the 

^~:^h'^W^W.\^\^. ^f-i^ly (gamma)- butyrolactone, etc. are used for the 

v^;^^/V7j^/VAT^K^ paste-like electrolyte of an aluminum electrolytic 

y —y^^vly^Yly^i:}ft^^t>i^h capacitor. 

TV ''So iftififix Recently, many (gamma)- butyrolactones which 
^^/T'Vi^— (7)#tt^±(f can raise the property of an aluminum 

^^"^#5 y — "7'5^P^^h>';6^#< electrolytic capacitor have come to be used. 

^t^tLSct^f^^olTJl^fCo 7 ^ If a (gamma)- butyrolactone becomes 60 

:/^n^^h>-fi60'CiJJl±{c/ct5 degrees C or more, it will be easy to vaporize it. 

tWW^B^^o 1^a^J^(D:ff:^y< If the gas barrier property of sealing rubber is 

yTtt;5^{g;V^t. P=i^'A§riio low, a (gamma)- butyrolactone will vaporize 

X y -:/^ci9^h>^;55^t5[bTL through sealing rubber. 

Itt'iii^fiT^i^ffl^tLSTyv^ As for the aluminum electrolytic capacitor used 

:='^J^MM^^^'f>'f'~i^^^<D particularly at high temperature, a gas barrier 

p:=^A}c:;^f;^/^yT'l4;6^3S<M property is strongly demanded of the sealing 

^^tl^o rubber. 

[0005] [0005] 

2fe{^t^5fe<Z)^P3f AfcoV^T^^ Next, it describes the sealing rubber of the past. 

Su^trfi. TyV5:=^ The aluminum electrolytic capacitor was mainly 

'>J>^MM^:^'f>"^~it^iiC'rU used for the television, the video, etc. up to 

t:\ lf'f:tfj:if{cj^t>tiX\^ ^tco before for about several years. 

^fcl:^^^fii(c^^lx^/^!;rI Moreover, as for electrolyte, the ethylene glycol 

— /V75^^:bixTV ^tco Z.(0 . was mainly used. • 

itP^'i^^O^^^^^ Afl, The base rubber of this stage and sealing 

^V^5^^:=^ ATrfcoTto ^^^i^ rubber was a cheap price natural rubber. 

Bfi't*. 1S7sy<^)T^\:iX^1^ A natural rubber is rubber which lacks in heat 

^rf Atrfc5;0\ %<DX^ot£^^'}^ resistance and a gas barrier property. 
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^JiTrfi. Pp^^f±!tC/cf;0^ofCo However, in a use situation like the point, it did 

5/4^^^^>t'^— (c^;^ not produce the problem. 

^tiSctplc/c^Si:. S^tt^)^ However, when came to be used for the car, the 

^^^ti/'Sct^fci/^oTho -^Tw'T^H computer, etc., heat resistance came to be 

fl?l'l4c7)i^l/^^f-lx:/^Pt:V>-v^ demanded first. 

^>:=iJ^i^^j^.^J^iiCi^i:>oXM Then, high heat-resistant ethylene propylene 

p=f A©^^;^3f'A^;^ofco diene rubber tumed into base rubber of sealing 
(CT/V^^^=i>^r^>-f-— rubber instead of the natural rubber. 

[R]±©fc&. y Furthemnore, a (gamma)- butyrolactone comes 

i^W.Mf^i^^t>ti?)Xoi^^£^^ to be used for electrolyte for a property 

';*^-X/^!JTttt)^3ft$tb5<t9{^^ improvement of an aluminum electrolytic 

ofco ^:i'V:ff:^^<VT'\i(DiS.\/^ capacitor, a gas banier property also came to 

-ic^u^^-T'ntrV^^v^aiVri Afc: be demanded. 

^-tt^oT^ y^/^=^'A;05^P^'i^ Then, instead of the low ethylene propylene 

<D^~7sdi^J^t^j:<:>tCo diene rubber of a gas barrier property, the butyl 

rubber tumed into base rubber of sealing 

rubber. 

[0006] [0006] 

:/^/Vzf Afi:^ "f»'trftt>:^;^ The gas barrier property of a butyl rubber is the 
/^UTttd^i^V^o wtL^^— highest in rubber. 

-^(irbfcit P:=^ Aft ^ 7 — T'^^p The sealing rubber which made this base 

y'!^y^(DWW(i^^<"^tt^X^'^ rubber can prevent vaporization of a (gamma )- 

5o L;0^L^llffl7^^/^=^Af±^f^ butyrolactone. 

l/>^7'PtV>^i/a:>':if'i^J:«9jit^ However, a general purpose butyl rubber has 

'l4;5^iSv^o '?:C:'C(fi^tt©i^V^7' heat resistance lower than ethylene propylene 

f^/U=fJ>.tm P :=^Mc^iyi:iX diene rubber. 

\^^^o^tiit^'^^^y'f'^^=^^ Then, the high heat-resistant butyl rubber is 

^M^i\:^^^Lfch(Dt)^, Sfc used for sealing rubber. 

Hzf'f'/i^^^^J^^i^SlmM^VtciyO It canied out the resin cure of the thing which 

"CfcSo ^^ii%^Vfc'\^W^ir canied out peroxide crosslinking of the partially 

^XMSi't?>A^. ^M^(D'^X crosslinked butyl rubber, or the butyl rubber. 

r^MA^h^o Both satisfy all the mentioned above 

characteristics. 

However, there is a problem in respect of 
productivity. 
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[00071 [00071 

i§^{t:^^^Lfc^5)'^llv^5^ Base rubber is carrying out partial crosslinking 

ji^dtM^it. :^^-^75^lEP5j^$i^1f of the partially crosslinked butyl rubber which 

LTV ^(Dfc^W:^^ f^^(D carried out peroxide crosslinking. 

Mti^^^X. ^'9®V^{c:<v\ For this reason, in the case of a mixing and 

tA§oT^j^'l45r_ttf t'Ki/ ^tc casting, a flow is bad and it is hard to deal with 

yvrf i>.f4fij tiB 1/ ^ it P ^J^^T Therefore, it is hard to raise productivity. 

/ix^rirj7A>{r— ;^{C^^3itf^, Moreover, the partially crosslinked butyl rubber 

WtiTL^^tW/i^feSo which earned out peroxide crosslinking tends to 

break. 

When integrating sealing rubber in an aluminum 
case, there are some breaking. 

[00081 [00081 

—Jj. ^fl0^JP^bfc7'5^/^^'i^{4 There is no disadvantage that on the other hand 

S>JtbBv^(i:V>5:^i'^f4^c^V\ L;5^ the butyl rubber which carried out resin cure 

L^tih^Mmcmmt^h^o - tends to break. 

^c^<^^sAP^:/^/V=^Af4^ ^ However, this also has a problem in productivity. 

^\::>'^u^yit'a'^^'^^^tir A general resin cure butyl rubber needs a 

5o L;0>L/^ny >'>ft:^i^;5>$^ P halogen compound for crosslinking. 

r^'Acfif-^^^^ y^uyi^t'^^ML However, if a halogen compound is in sealing 

XT/i^^.^^J^^f^^'t^o -fr^T rubber, halogen will extricate and it will corrode 

M^iJP^:/5^/Vri'A^^v^fc^ aluminum. 

^Ec7)$t P ^'Af4, :^^Sr^^fc Then, the resin cure agent containing a bromine 

^RbM^M^^<>X\/^^o is being used for the present sealing rubber 

'^^lio\tM,^it^^i^it^?>tT using a resin cure butyl rubber. 

/V^:=:r5^iN^^^b{il<l/^oU;6^ A bromine compound does not corrode 

^^i^^'t^V^f^i>^^<t^ aluminum easily compared with a chlorine 

^o^<Dm^^^J^n.^m^f^ii^ compound. 

Vi^^^/^^^^<Dl^ 5-^2i^ii^^ However, necessary time gets long to 

^Xh6±. ^1i^+5>}-ii^T^ crosslinking. 

'\t^tc^. —l[k^^^!i^^^t't When the crosslinking time is the 1.5-double 

So tA^oT^0't4;5^#.V\ ^fcCl need for a general purpose butyl rubber, this 

(D^ a :=^'Af4S^t^^oTi^S. sealing rubber needs secondary crosslinking in 
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"C^ffl ir6t. T/i^^^!>ix^^:t: order to fully advance crosslinking. 

i"S^t>fcSo Therefore, productivity is bad. 

Moreover, when it goes across this sealing 
rubber long-term and it is used at high 
temperature, it may corrode aluminum. 

[0009] [0009] 

Z.tDXo^^f^M^i'^h^ From such a problem, it considers rubber and 

:^'f-y^^fi^'at>'\tfcii n^M^ the sealing rubber which stretched the plastic. 

d>#x.?>tLTV^5o -ii>fififtltiJP It applied Teflon to the butyl mbber which 

6Kbfc:/f"/V'=^i>»{CT*7P>'^f4 canied out sulfur vulcanizing. 

ofct>cD-efe5o T:7ui^(D^M. It is the sealing mbber which added the 

't^£t>'hM^^Wi^.*\tty—y''f' characteristic of Teflon, i.e., high heat 

resistance, and the impermeability of a 

J>^\cH1]Wi.tc^ P ^i^trfcSo b (gamma)- butyrolactone to the butyl rubber. 

;0^LwCO$tP:=^At>. ^fe^^i^^tPo^ However, this sealing rubber also has the 

M^^^h^o following problems. 

[0010] [0010] 

©tttg{ii{i?>o#;55-t?#TLS9o Unevenness will be made to the capability of an 

7=^-7 p:/{cfi?^tt/4^^V\ MQ^^ aluminum electrolytic capacitor. 

J>.(Dv-yui^W7^i^t>'f^^^j:^<V There is no elasticity in Teflon. 

f)^hr:>fc^'t^t^ T/^y^^^J^^"^ If few flash is in the Teflon part of sealing rubber, 

~:^t1^Q^^J>>(D'r'7ui^^'^t a crevice will be made between an aluminum 

<Df^\C't^f^^^'<:^XLt.Oo case and the Teflon part of sealing rubber. 

ct^^cClt P^i^$rla^ii^fc=I>^ A (gamma)- butyrolactone will vaporize the 

"T Vi^— fix y — :/^n^^h3/ capacitor incorporating such sealing rubber 

d^f CdSifcL-CU^^o^if-MP immediately. 

^^'i^^rM-^i^tp^x 511/^x7 Moreover, when integrating sealing rubber, a 

^'^icLt>t^X^^tt^h^o ^tL wrinkle may be based on the hard Teflon part. 

fl^^{C7":7n^/^5>ct=^ A^^ As for this, the Teflon part and the rubber part 

tt^tt^tlX^<o "ryui^mtt^ peel gradually. 

tiXl.^ot^^Q^^^<Dif7s/<]} If Teflon peels, the gas barrier property of 

Ti4;6^T;i^oi:L^9o ^<0^o sealing mbber will fall. 

(c, x:7a>^^{i<9 o^t^^-tiTit^t P Thus, when the sealing rubber which stretched 
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=^J^^Mi'tsi^^(OM^^T/i'^ Teflon is given, a poor aluminum electrolytic 
=-^J>'MM=^yf'y-^—i)^-X:^X capacitor may be made. 



la 



[OOlll 

© J; 9 ?^ o T 7 n iSr t> ^ o -f 

5o 



[0011] 

O It is expensive. 

A production process is complicated and there 
is the above where the Teflon of a raw material 
is expensive. 

This sealing rubber is the price of about 5-7 
times of the sealing rubber which made only the 
butyl rubber base rubber. 
O This sealing rubber can make only a 
cylinder form. 

In recent years, the sealing rubber of the form 
instead of a mere cylinder form where the small 
cylinder adhered to the circular surface of 
sealing rubber came to be used. 
(FIG 2) 

This fonn does not have an even circular 
surface (FIG2 and 5). 

A production-process top is difficult for casting 
the Teflon of such a form at a time, stretching 
with rubber and making. 



[00121 



[0012] 



[|g|2] 



[FIG 2] 



[00131 



[0013] 



[PROBLEM TO BE SOLVED BY THE 
INVENTION] 

It summarizes the problem which the sealing 
rubber of this invention solved to the next. 
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Tt>. y —y^f'^^y'^yyt'^W^X^ It is withstands the long-term use in high 

/ctl/^i=tP^^-t:fc6o t)*>6AyT temperature. 

/V5:=ir> A^^^^f Swi:f4>^cf V \ Heat resistance is high. 

O^ffi'CfeSo Moreover, even if it uses it at high temperature, 

it is the sealing rubber which a (gamma)- 

butyrolactone does not vaporize. 

Of course, it does not corrode aluminum. 

O 

It is cheap. 



A production process is easy and is the sealing 
rubber which can be mass-produced. 
Therefore, it is cheap. 

Moreover, the aluminum electrolytic capacitor 
which gave this sealing rubber does not 
produce unevenness in performance. 
That is, the rate of a unacceptable piece is low. 
It is sealing rubber cheap also in respect of this. 



[0014] 

So 



[0014] 

O There are no restrictions in a shape. 

It can make the form of FIG 2. 

O It can make thickness thin. 

Reduction in size is requested from the 

aluminum electrolytic capacitor. 

Reduction in size of sealing rubber turns into 

reduction in size of an aluminum electrolytic 

capacitor. 

It Is good for it to be able to make thickness of 
sealing rubber thin. 

Furthermore, it also provides the method that it 
can simply and cheaply manufacture the 
sealing rubber of this invention. 



[0015] 



[0015] 
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mm^M^-t^fc^CO^^] [MEANS TO SOLVE THE PROBLEM] 

:$:^5^60MP^.^(ix 1^U±^<^ The sealing rubber of this invention constitutes 

^J^tl^&s±(D:fy>^'f'y^y-{ of the mbber of one or more sheets, and the 

yl/A;0^?:>j^5c;5o 1#fi5c^JS^('lili^ plastic film of one or more sheets. 

5o (01) It describes composition below. 

(1)itP^A(7):^A^^(7)±yc:S (FIG1) 

-<"-;^=^ 'A^il^o (1 ) Choose the base rubber which is the main of 

{2)yy:^'^y^^MXJ^s 7>f yVi^S: the rubber part of sealing rubber. 

fiJcM^So (2) Choose a plastic and cast a film. 

{3)l^&s±(D=fJ>.tl^&s±(D^ (3) Stack up the rubber of one or more sheets. 

7^^y^>'>f/WiN^fito'Cx it P and the plastic film of one or more sheets, and 

=^'<^^f^So make sealing rubber. 

^^iCwix^l^izlii'So Next, it explains this in full detail. 

[0016] [0016] 

[I2|ll [FIG 1] 

[0017] [0017] 

(1)it P ^^J>^(D^^M.^^(D^tc^ (1) Choose the base rubber which is the main of 

^~:^^^J>^^M^o the rubber part of sealing rubber. 

^^^M(DMQ^^J>^(DdtM.^>^iz Into the rubber part of the sealing rubber of this 

fix T /i^^^^ J^^f^^'^ir ^ f)^ invention, it does not corrode aluminum, and it 

oBIUittcofcS=^.^^>^V^5o H uses rubber with heat resistance. 

iSJ^^ffl;^^ i^t^^cC^UiS The temperature of heat resistance whose 

;6U00'Ci^A±. $f^L<f4l30'C continuous duty is possible is 100 degrees C or 

&s±(D=i J>.^M^o ^(DX^^J:^ J>^ more, preferably it chooses rubber 130 degrees 

fi. Mci^^icn. i/y^-^ri'i., c or more. 

:3:^^l^>'7^pfcV^^v^:x>'3fA^ Such rubber has a silicone rubber, ethylene 

f^/Vrfi^,^ :^^^1]\iT^V/^^h]} propylene diene rubber, a butyl rubber, a 

;Uzf'^i^^:y=^J>^^ :7Pai/y='— hydrogenation acrylonitrile polybutadiene 

>"^'A^if;0^fc5o rubber, a fluorosilicone rubber, etc. specifically. 

2^^Jl±^il^'CW'ti:Tffll'^Tt)^ It may choose, combine and use two or more 

V\ ^Jx.ff. ^ outof these. 

A, i/>^rf ;^5^i/>^ It may mix other rubber, for example, a natural 
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T^V/^^hV/^ rubber, an isoprene rubber, styrene-butadiene 
T'^v^^^^'A^.^^f^gifTt)^!/^ rubber, an acrylonitrile polybutadiene rubber, 

;5\ Bfi't4;4^Tx)^oTL*9©T% etc. 

20MMU^T tti:^XoitCi^^o However, heat resistance will fall. 

^tl^^^^^-^<hLir. SH a^^J^ Therefore, it becomes 20 weight-parts or less. 

Mk.^ iil^i^So Sfi'a ^Jflx P It adds and mulls a compounding ingredient by 

:=^M^tLXiM'^^j:h(O^M^o 't making this into base rubber. 

^J:i:>hT/i^^=^^J>^^^'^'i'?)i:o A compounding ingredient chooses a thing 

j^it^WHIB-g^L^^V^o suitable as sealing rubber. 

L/cBB^^^J^^ 1 iCTjkiTo That is, what corrodes aluminum does not mix. 

The example of blending appropriate to this 
invention is shown in Table 1. 



[0018] [0018] 



[^1] [TABLE 1] 





MA 




MC 




E PDM 








100 


100 


100 




3 


0. 7 


1 




1 




1 


SRF*-*:/ 


4 0 




40 


u- 


100 




100 



Top row = Examples A-C 

Left column = Base rubber (facing this are EPDM, Silicone rubber, and Partly 

crosslinked butyl rubber); 

Peroxide 

Anti-aging agent 

SRF carbon 

Bake processed clay 
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[00191 [0019] 

{2):/y7.i-y^^MXI. y^J^J^^i: (2) Choose a plastic and cast a film. 

Heat resistance of a plastic is high, and its gas 

y^;^^:^^}!, iififttt;5^i^<. -h^ barrier property is high, and it chooses the thing 

r:>iS7./<^)T^i)^m<. t^^TJi^^ which does not corrode aluminum. 

— 'i7i^^0:^L^cCV^t)C^O^3l-S^o The softening temperature of heat resistance is 

iifJUfttefi. '^Wl.i^^t^lQOX:^ 160 degrees C or more, preferably it chooses 

±> $f ^L<fl200t:eil±©fc(Z) thing 200 degrees C or more, 

^ii^o iS^^'^^)T^\t^ ^^JV A gas barrier property is 5 or more times of a 

::^ A©5f^J!Jil±. $f$L<{ilOOf^ butyl rubber, preferably It chooses 100 times 

l^M,(Dh(0^m^o m^it. or more. 

;^f>^cD]Si§tt;6U. Occ* cm/cm For example, the pemrieability of carbon dioxide 

2-sec-cmHg-10'^(25t:)tJLT chooses the following 

(Dt(D^mSo [ 1.0cc*cm/cm^*sec*cmHg*10^° (25 degrees 

C)]. 

[0020] [0020] 

^(DXoti:U^aMci^^icH^ tK As for such a material, the polyvinyl alcohol, an 

^)}f:=^jVTjV:=L~jV^ :x.^U'y\f=:- ethylene vinyl alcohol copolymer, polyamide, a 

/VT/vn— ji^^)T^ polyimide, polyester, a polyvinylidene fluoride, a 

H\ >i^y^$K. ^y:3i;^"r/^^ ^]}y polyether sulfone. etc. are mentioned 

:y{bt::^yx>. 7Ky-:3i— y^/vy^/v specifically. 

^l^. ^cfif /5^#ff t)ixSo ^h^h<D It casts a film by these plastics. 

T'^y^f^s^^^y'^f /i^A^i^^-^ The thickness of a film is 1 to 200 micrometer, 

So y^/\^J^<DW^Wt,, 1~200 II preferably it is set to 10 to 80 micrometer. 

$?^L< fll 0-^80 mir^iS The thickness of a film is decided by both gas 

i:o\^ir^o :7^/i^A(7)Jf:j^{±, il barrier property of selected rubber and a plastic. 

kjft^ J>^}i^y7s^y^(r>M^(0 For example, since the gas barrier property is 

:^;^>'<yT'l4{cJ:oTgt*5o ^^Jx. both high when a butyl rubber is chosen as 

:=^J^\z:/^/Vdtj>,:^^^Xf^ rubber and an ethylene vinyl alcohol copolymer 

^J^^^y^fc^^i-^^^t — /i^T/V:^ is chosen as a plastic, as for the thickness of an 

— /i^#g^{$:tr3lA^fc^^. if ethylene vinyl alcohol copolymer film, at least 

%h\>i37s/<^)T^t'^'^\i^(J:>'r:^ :x. only 5 micrometer is possible. 

yv^fi^^ When the low silicone rubber of a gas barrier 

>'>f/i/iN(7)j?^fit:)T/i^5/z m'C property is chosen as mbber and 6-nylon is 

^'-^{C:^fy<./^yT't4(7)ig; chosen as a plastic, you have to set thickness 
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V ^"77.^ of 6-nylon film to 80 to 90 micrometer. 

y^\Z^ — 'f4 PV^gA/Zc^^ Thus, according to the selected raw material, it 

(i. %—^4^vy^f^J^(DWh^\t sets up the thickness of a film. 

80-^^90 M v[v\zXyti<^x\ti'^h^l It may mix a 2 type or more types of plastic, and 

i/\ r(Dct9^cii^fc^#{ci;^C may cast a film. 

[0021] [0021] 

{3)l^&s±(DdtM.tl^&.±(Dy (3) Stack up the rubber of one or more sheets, 

yTs'^y^y^/i^M^irMi^X^ MP and the plastic film of one or more sheets, and 

A^f^So make sealing rubber. 

^^l^fJlH^^ctff^^yccDit P^i'A This invention can make the sealing rubber of 

^i^^^tt^X'^^o rrrii^^ various shapes. 

^.tff^'CfcS Hftff^^^it P ^^^^if Here, it demonstrates to an example making the 

SCi«t^^J{cIfe|^i~'5o (1^1) sealing rubber of a cylinder form which is an 

^ISPJcO^P^f Af±, (1)-eSa easyfonn. 

mmvtc^^^M^t. {2)xmA^fc (fig i) 

:7^^^^y^:7>f/V-Atj5^?>fi5cSo Sealing rubber of this invention, rubber mixed 

:^^^M(D$ia::^J>^(DMhMWJ:h and mulled by (1), it constitutes of the plastic 

Ofi. {^)Xmm\^tc^^J^^\^^M film chosen by (2). 

{^^iJcMLx (2)'T?3lA/fc '7^^;^5^y The easiest thing of the sealing rubber of this 

^ /]yJ>.^\t.<:>tch<DXh^o b invention, it casts the rubber mulled by (1) to a 

;0^Ly^:^^y^fiSMv^c7)'C. ^(D cylinder form, it applied on the plastic film 

it pnfAfl, %{Ci^-<tcy'yu> chosen by (2). 

^floTt^t P:=^i^i:|p]C:5^.'^^j$ However, since a plastic is hard, this sealing 

Oo ir^j:t>'h:fy^'^y^y>{^^J^ rubber has the same disadvantage as the 

icl.t>t^'V'^ti^^ Wi2(DM(0h(0 sealing rubber which applied on the Teflon 

m^il^it'^fdO'tiio described previously. 

That is, a wrinkle is made to a plastic film. 

Moreover, it cannot make the form of FIG. 2. 

[00221 [0022] 

'^r*T?y^y^^.y^:7-ryVAf4rf A Then, it inserts a plastic film between rubber. 

(Dfn[km^ts^o\^'t'bo fpftJc^^ It is good whichever number of sheets of that 
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(Z)::^Acorfl{c:, ipi^'/)^(D:fy^"f' plastic film are between whichever number of 

y^y^j}yJ^i:ii^t^t0i\^\Lt^ rubber. 

l^(Dyy^i-y'^y-{yi''^^. However, it is easy to insert the plastic film of 

2^C0^^MsX^lt^t^(Dt^M^X^h one sheet with the rubber of two sheets. 

:=^'Af4fc^>;0^Cfe^1iLTio Although rubber is crosslinked beforehand and 

y^^'^/^-^^ inserts a plastic film into this, it is possible. 

ii^/wXhk^\^tc^^^(D'^ Moreover, it makes by forming in an 

MXMfcifi^^. ^f'yy^'f y^V^ uncrosslinked state. 

yVi^^f4^^'tr>0^^b^IP^LT^II After inserting a plastic film, it may heat and 

LT^^V\ lu^fi=?'A«^iL crosslink. 

TfeSOTr, y^;^^^^7-f/VA As for the former, the rubber is crosslinked, 

i:^7)^^;5>^<7i(/^^ d^O^-a therefore, a bond with a plastic film is not good. 

{4, d[ J^.h^'y^^y^y ^f^^<D In this case, it puts an adhesive between rubber 

m^^^M^X^^o ^#^JH and a plastic film. 

rf ^3^^ :x^i^^^y%fl}£t^'M%X: A rubber type, an epoxy type. etc. are suitable 

fcSo m#f4^i^/5^^1i-f for an adhesive. 

:dKt^^y7>.^y^y>{;VK(D^W When rubber crosslinks the latter, in the surface 

}i\>W^^'f^<^X^ ^^\t\kM.^ of a plastic film, rubber reacts, therefore, it is 

\ ClcD^^'&fc^ Sc^^J^^o comparatively easy to bond. 

Tti^l ^ ^^^J®®^f4lRlC'X? Also in this case, it may use an adhesive. 

fcSo ^#^Oit P^'i^fi. The kind of adhesive is the same. 

jiLyt1#^iJ/c^Kig;^&^#^U The latter sealing rubber devised the special 

tc<DV^ llkic:Lti^M^^o manufacturing method appropriate to this, 

therefore, next, it describes this. 

[00231 [00231 

^as:^fef4^^^ct9^ce1#^'tr& Manufacturing methods are the following 

5o U^Mi:^Bi^ir^tzibic^ m composition. 

l©?^©itP=^'-^^f^5wi:^^?iJ In order to give explanation plain, it states by 

(iiiLTi&'^'So making to make the sealing rubber of the form 

I. Rft^^M(C?S^L/c=?'i^^ of FIG Unto an example. 

EEAi" 5o (1213) I. It presses in the kneaded rubber in the 

II. zfvy^'^y'^y-{/^^^f^^'t' cylinder shaped metallic mould. 
So (FIG 3) 

III. 2^(D^^^'Ji^^m(Dmc^y ii. 

>^^.y:J^7>f /Wi^^Atb, MBiLX It casts a plastic film. 
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ITHOiyitSOlSI 

«»— — g il t! " " ' "■ ■■rii. 



It puts a plastic film between two cylinder 

shaped metallic moulds. 

It heats and crosslinks rubber. 

(Fia 4) 

IV. ^'^fj:^yy^^yif'y-(/i^J>^i: IV. 

^<o (1^5) It removes excessive plastic film. 

&.T\^Ztit:mv^-r^o (FIG 5) 

It explains this in full detail below. 



[0024] 

[I2I31 

[0025] 

[m4] 

[00261 



[0024] 
[FIGl 3] 
[0025] 
[FIG 4] 
[0026] 



[1^5] [FIGS] 

[0027] [0027] 

I. Ra^^M{cMb/c=f-A^ I. 

S.A't^o It presses In the kneaded rubber into the 

^^^VfcXoi^^ ^^^MicML-tc cylinder shaped metallic mould. 

Wt^l^tcW.^M^Mx.X As mentioned earlier, It adds and kneads the 

Bi^'i'^otBiWl'tc^JM'^^Fi^ compounding ingredient set as the rubber 

^■^M (03, 8) izS.X-tho ^(O appropriate to this invention. 

Rttit:^^^t?f4/^<. ifhH^^ It presses in the kneaded rubber in an cylinder 

^^'K;tf4. m2(Df^(D-h(D^if shaped metallic mould (FIG.3 and 8). 

^:Lti^X*t^o ^^bfc^f'Afi, In this case, if not an cylinder shaped metallic 

ifcOct^^^^&'CRft^^MtcA mould but a convex-shaped metallic mould is 

ivXh0:^\W^^MVtcJ±Am used, it can make the fomi of FIG 2. 

^M{M3, 6)^^\/^X^ rfu:7^X It may put the kneaded rubber into an cylinder 
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J± At"Si:ffi#i:fcSo ^l^t^cf shaped metallic mould by any kind of method. 

^40--60X:i(CMiML't^ It is easy if it presses in with a press using the 
}±AitM^Mcf£^o Rtt^ metallic mould for pressing-in (FIG3 and 6) 
^M(DW'?^{i^ it p prepared independently. 

^ Pressing-in will become rapid if it heats at the 
^£'t>h. 2mm(Djf;^(7)it p:=^A degree which it does not crosslink, and about 
^2tfcO^^A-e{^S^'^f±. 40 - 60 degrees C. 

(DW-^iilmmt^^^o The thickness of an cylinder shaped metallic 

mould is based on the number of sheets of the 
rubber which it uses when making sealing 
rubber. 

That is, when making sealing rubber with a 
thickness of 2 mm from the rubber of two 
sheets, the thickness of a metallic mould is set 
to 1 mm. 



[0028] [0028] 

II. :fy^^y^Z7^/uj^^f^mi- II. 

It casts a plastic film. 

^T^Ltc^oi^. ^^^^i^iMl^fc It casts the film of the mentioned above 

^^(Dy^y^^'f'iy'^^MXl. thickness which chose the plastic of the raw 

L7ti?<^o:7^/ViN$r^M"^5o ^ material appropriate to this invention like, and 

(Dy^/VJ>.n.9n(0\^^'Ji^^mt wassetup. 

^C'\h^^(D:ki^^i:L:hyh\^Xid It cuts this film into size about the same as a 

<o previous cylinder shaped metallic mould. 

[0029] [0029] 

III. 2^^±(DFi&:^±m(Dm III. 

\z,:/y:^^y'^y^^\^J>^^Xfi. M It puts a plastic film between the two or more 

f^LT^^ASr^Hi-So cylinder shaped metallic moulds, it heats and 

ifi^g^cttfc^cDT'yT^f^y^y^vr/^ crosslinks rubber. 

2^]ik±.(DV]^'^^^(DW\ It puts the plastic film of required number of 

(ciAtLSo iM4)^y:^^y'!^y^ sheets between two or more cylinder shaped 

yi-AcDtS:^^, Rlit^^M(^t$C metallic moulds. 

i^x,xi^Xhh^nu^m(om (Fia 4) 

#{4> <k'cOJ:9{^LTt>^V\ Number of sheets of a plastic film, and number 
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^lt^3Lyt<b#co^i5:;d\ i^^ot't' of sheets of an cylinder shaped metallic mould, 

>5#tP:=^'Ac7)jf:;^{C7i:Sct9{ci" and it may do accordingly at the time of 

5o L^^h^ni^LtzX^ic^ l^(D accumulating these. 

y^;^^:y:^^:7xf/VA^2^$:(7)Rtt The number of sheets when accumulating all 

^^M'Cfi^t^^O^O^i^ti^^sfil?. becomes the thickness of the sealing rubber 

-frw-C^wtL^^JfCiR which it tries to make. 

However, it is simplest the mentioned above to 
insert the plastic film of one sheet with the 
cylinder shaped metallic mould of two sheets 
like, and it is easy to manufacture it. 
Then, it states this to an example. 

[0030] [0030] 

:/v^^:y^y'-f /i^i^^2t§:cD^^ Between the metallic moulds of two sheets, it is 

(Df^icit^/uX\ &\(D^M^^ a frame about a plastic film, it puts into another 

MiiCAti^o (Iil4, 10)^1fffl^ metallic mould for crosslinking. 

micii^]}~vmm\f:^^miX (FIG4and10) 

t5<o (04, iDrtbfi, It provides the pin for lead wires in the metallic 

^Mi^1^^1^a=^Mcmi^^ti^ mould for crosslinking. 

(oh(DXi^^o ^mm^m^iim (Fia4 and ii) 

LT. ^'A^^li'f 'So MAytc:=^^J^ This is for making in sealing rubber the hole 

i^MVtc^^^i^XM^.-t^o which lets a lead wire pass. 

-^i^^L(::<v^>^^y^s5^:y^^il It heats the metallic mould for crosslinking, it 

^/cm^f4. crosslinks rubber. 

i^tciizfy^^y^y-fyi^J^^hh It heats on the crosslinking conditions 

;0>Cfe^ffi^SLT jo<o appropriate to selected rubber. 

fi, ^^^>^^^£<?f /i^ii When rubber and the plastic which is hard to 

^T*fc5o -tb^Rttt^^ScDri' attach are chosen, it surface-treats the plastic 

-^pP5>{'^^^i"So ^J^^f'y^^ film beforehand, using an adhesive. 

y ^)VJ^(D^M^WOlf5^\t^ A rubber type, an epoxy type, etc. are suitable 

7Uttil^3^^^\^T —/vy^jv for an adhesive. 

J^t£h\^. lM'^i\^W,\\:.i'Y^J'y ^ It applies this to the mbber part of an cylinder 

Tk^M^cf if ©T/V;^; ^)^^^^ \i ^ shaped metallic mould. 

:7^yVA^jg^n^y^>'^UT If the method of a surface treatment of a plastic 
io<o ^^t'^X^^^M^ <D^y4 film is for example, a polyvinyl-alcohol film, it will 

—^y^yi^M^M^LXioy ^Xh etch the film surface using alkali solutions, such 
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as a 1N sodium-hydroxide aqueous solution. 
It may apply the primer for a bond to a film 
beforehand. 



[0031] 

IV. <^^:^ti.-fy:^^yi;y^)VJ>.^ 
m P =i'i>.ftM3~20mm©/h$ 



[0031] 

IV. 

It removes an excessive plastic film. 

If rubber is crosslinked, it will take out from the 

metallic mould for crosslinking, furthemiore, it 

removes an (^linder shaped metallic mould. 

Then, what cylinder shaped rubber was 

equivalent the both sides of a film, and adhered 

to them is made like FIG 5. 

Then, it excludes an excessive plastic film. 

For example, it may pierce a film with the 

circular cutter of the same diameter as the 

rubber part. 

However, when a film overflows the rubber part 
and remains, the flash may be made like the 
rubber which stretched Teflon. 
Moreover, since sealing rubber is a small thing 
with a diameter of 3 - 20 mm, by such method, 
its workability is bad. 



[0032] 

McM.Lxy^ji^M^^^m'r^o 



[0032] 

Then, an excessive plastic film is good to 
dissolve and remove. 

It chooses the solvent which a plastic film 
dissolves well. 

For example, if it Is the polyvinyl alcohol, it is 
water and an ethylene vinyl alcohol copolymer 
and it is acetone, and a dimethylformamide and 
nylon, it will use a calcium chloride aqueous 
solution etc. 

It immerses FIG 5 to this solvent, it leaves for 
about Sminutes - 2hours, and dissolves a film. 
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It will take out, if a film dissolves, with fresh 
water and the fresh solvent, it washes lightly 
and dries. 



[0033] [0033] 

[f^ffi] [OPERATION] 

:^^^^(DT/\^^:='^M^MM^>''f The sealing rubber of the aluminum electrolytic 

Vi^— ©it P =^ Afi, =^ J>^tzf'7 capacitor of this invention combined rubber and 

y^^y^^B^'^t>'^fch(OVh a plastic. 

5o if'^hi>WiWi^if)^M<. Heat resistance is both high and it chooses the 

^[^7 A^^^L^i/ ''^^^riM^o material which does not corrode aluminum, 

'tti:t>'hT/i^^::='^J>^MM^>'f That is, it has chosen the raw material 

l^'^~(0$iQ^^J>^l(ZMLtcM^^ appropriate to the sealing rubber of an 

ilAy'CfcSo :/7^^:y^fl^K(^ aluminum electrolytic capacitor. 

0:^>'<])T'\^(DM^^MU In addition to this, the plastic chose the high raw 

^il^fCo ^]) tr:=^/VTyV^— /V material of a gas barrier property. 

(D:ff7.y<\)Ti^it. j^M:^>^tr:/ The gas banrier property of the polyvinyl 

^/vrfAcDlO^f^. ^^:^A<bit alcohol, carbon dioxide 10"* twice of a butyl 

^-t^tlO^i^iz/j:^^ Uy5^Lwti rubber, it doubles 10^ compared with a natural 

h(D'y9^^y^ii^^'\^i!)^ti: rubber. 

V \ tA^o-ry^:^^ty^^34"t:1i. However, these plastics are inflexible. 

T yi'^^^ J^MM^y'f^^—^ Therefore, by a plastic alone, it cannot carry out 

t/o/c*9i:St Pi"5wi:;5^T^#/£ the sealing of the aluminum electrolytic 

V^o ^-"C^^P^fi. ^^'\^(D^ capacitor exactly. 

\/^dtM.t^ :^^:^>'<]}T'\i(DM^^z^y Then, this invention was taken as sealing 

>^'^y^y^/i^J^t^ilS.^^t>'^X rubber combining the high rubber of a flexibility, 

l^a^^J^tLtCo'^^it^hs^^J^^ and the high plastic film of a gas banrier 

^T^T^m a =f A(D#tt^^ai/ property. 

:^f'y^y^jVJ>.t^^Q^J>^(D^:^ That is, the rubber part bears the elasticity of 

>''^!JTtt^teoi:v ^J>^^^y sealing rubber and the plastic film is bearing the 

y^f-y^^t. WiW^^t^h^. t^^T gas barrier property of sealing rubber. 

/V5;:=ii>i\^^^b^V^^c7)^^ Rubber and a plastic have heat resistance. 

hXh^o ^tL}CctoT.5fe{^i6 And it has chosen the thing which does not 

^7t$t P^.^(^g5l<^tL6i4K corrode aluminum. 

(Dir^X^^^-tho It satisfies all the characteristics demanded of 
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the sealing rubber described previously by this. 



[0034] [0034] 

^/c*^0J(DM3a;fyifefi. Moreover, the manufacturing method of this 

§^co#f P=i'i>.^ffi^{C;i)^o|tll Invention is the method of making the sealing 

icifti^:)j^-X:hi)o rubber of this invention simply and certainly. 

A^JEAifeMtcAtb, MS.'t^ It puts the kneaded rubber Into a pressing-in 

?iA7L(l33, 9)^iio'C:^i>. metallic mould, if it pressurizes, rubber will go 

/^^R&^^^tciA^o (1^3) into an cylinder shaped metallic mould through 

'^^m:::t=fJ^^y5L^ ttSi-o the implantation hole (FIG.3 and 9). 

(DA^tcPi^^^mx^yy:^^'y (FIG 3) 

^•7^/VM.^{±^tSo ^ifi^^^^ It takes out rubber the whole cylinder shaped 

^mi^Ati. Mmi-^t=i'J>>t>^ metallic mould. 

m-t-^o (III4) ^(Dm. V~VB^ It Inserts a plastic film with the cylinder shaped 

^M^^^<DV~VB metallic mould containing rubber. 

ffi(0tV(|il4, iDfcio-CffM It puts this into the metallic mould for 

^tiSo =^J>'(O^MU&ii^l30 crosslinking, if it heats, rubber crosslinks. 

~170'Ct?ifo-5o 2|s:|§PJ{iBfi (FIG 4) 

-tttDfft V'»7'7;^^y^^i^^■C?fc In this case, the hole which lets a lead wire pass 

?><D'C. =^"ASrll51ili"5l^{cy^ is fomied by the pin for the lead wires of the 

:^'f-iy^y-(/^^M,i!)^^^l'fc'Oir?) metallic mould for crosslinking (FIG4 and 11 ). 

w<i:(:±:^V \ The crosslinking temperature of rubber is about 

130-170 degrees C. 

It has chosen this Invention In the high 
heat-resistant plastic, therefore, when rubber is 
crosslinked, a plastic film does not modify. 

[0035] [0035] 

When rubber is crosslinked. the plastic-film 
-f/VA^®t'fe>S;^:i-S^-a surface may react. 

So ^(Dt^it. y^jVJ>.\t^'J^tW. At this time. It attaches a film with rubber. 

^1"5o ^^L^cf t/ ""^-n-fi. It used the adhesive, when not attaching. 

^J§r'ffiofc'9^ 'f'7:^^y'!7'7^)V It is good if the plastic film is surface-treated. 

A^^g^SLfc'JL'Cioftfi ^ If an cylinder shaped metallic mould Is removed 

V\ ^^^Lfc^. Rttt>c^M^^ after crosslinking, that to which the rubber 

'fy7.^y^'y>{/\'J^<r> crosslinked on both sides of a plastic film was 
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W]Mi::^^Ltc^^J^t^^M\^X< equivalent and adhered will be made. 

oov ^/ct>c7);i5r^#5o (1^15)135 (FIGS) 

(DiyCD^^ 7'^y^f-^^:7^/VA(7) It immerses FIG 5 to the solvent of a plastic 

mmiami'i>o'r^t'^y^^ Aim. 

y^y^iJ^Mc^it^l^Mir^o Then, only a plastic film dissolves. 

lfR5>fi^1ibTi/^^(7)X?^^L^ct Since it crosslinks, it does not dissolve the 

\i\%\CifK^fzMM\^.=^^J>^t(0 rubberpart. 

MfPtt;i51t|S56^ig;V\ fc;0^?>^ The solvent described previously has 

M^\^^^fiiWiW\^f^^1^ti\^^ ^ comparatively low affinity with rubber. 

MZ,\t^t.intc%^(0^'7:^'f'y Therefore, if it is not left in the solvent for a long 

'^y^j\^J>s\t1^M\^^i^^oy^^^^ time, the plastic film of the part pinched by 

f4^^Lr^*1-5i:. ^<^)f^}£^ rubber does not dissolve, 

^^■f f^®^[^<^<t;5^'C^5o ^ If it dissolves and removes, it can remove a film, 

(DX.o\z.\.X^<^)t^^<tj:\i^^Q^^ without leaving the flash etc. 

J>^^{^^^tt^X^^o Thus, it can make sealing rubber without the 

flash. 

[00361 [0036] 

mMm\ [EXAMPLES] 

^co^jA~^jC(7)JtP3iA^{^o It made the sealing rubber of the following 

tCo i^'^^\^^^Smm^ ffi$4m example A-example C. 

m(7)t>^7)'CfeSo Sizes are diameter 8 mm and height 4 mm. 

^jA):=^i>.^5^cD^— A(C:x. Example A) The example which used ethylene 

^i/:^7^pfc:V^/i/n::>^ri'A^ propylene diene rubber for the base rubber of 

>^^:y^(C7Kyfc::=^/VT/V^— /i/^ the rubber part, and used the polyvinyl alcohol 

ffiv^/c^J for the plastic 

Si, tirt|Ac^iB^{ctJ§oT. According to blending of Table 1 and Example 

A, it makes ethylene propylene diene rubber 

d^tlM.'kM^MTLX^W'f' into base rubber, and adds and kneads a 

So ^tt^Rfeil^^Mt^^T'u;^!? compounding ingredient. 

lEA'^So R1^^^t:^§^^i^ W-^t^ it presses this in an cylinder shaped metallic 

2mm(D^^l^\Z.^ %^t^Smm mould with a press. 

(7)Rff^^Dy\/4^2Or3<69^fe;0^tl//ct) That by which 20 circular holes whose 

(D^^\/^tZo yi/;^'T:i±A"t"Si:> diameters are 8 mm were bored by one metallic 

^^(D^kz.^Wi^tL^'^ii^K^o mould whose thickness is 2 mm was used for 
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r(^^M^2t&:f^oTjo<o ^315^1/ the cylinder shaped metallic mould. 
lyzfuh°[yl^-y:^>dfj>,itWiWi^ If it presses in with a press, the kneaded rubber 
{±i^V^^^, :ff^:^y<VT^t^i&.\/^o will enter in the hole of a metallic mould. 
'^:^X^:ff7s/<VT'\±(DM^ It makes two sheets of this metallic mould. 

/VT-yVrn— /i/^yy><.^-/^y^/v The heat resistance of ethylene propylene 
^{^^^Ltzo if>^^)^:^J\^T)\^^ diene rubber is high. 
— yV'Cfottfi, 3l|^±fil \i m® However, a gas banrier property is low. 
J?^©7>f/Wi>.$:>lV^^x{i^V>o Then, it used the high polyvinyl alcohol of a gas 
b;5^L. lii"#*St@:V>{c:<v>(7) barrier property for the plastic film, 
tr. ^10 fjLm(Df^^(Dy^/UM.^ If it is the polyvinyl alcohol, in theory, it should 
fiJcMLfCo ^^y^^^-z^-T/v^— /V just use the film, of the thickness of 1 
(Dy4/^J>^ns^50X:(Dl^^yi<. micrometer. 

Mit^thV^ ^T^^^^iciji^f^i^i However, since it was hard to treat when too 
Mb. ^®^^:y5^:^^LTio<o thin, it cast the film with a thickness of about 10 

micrometer. 

It immerses the film of the polyvinyl alcohol for 1 
minute in about 50-degree C 1N 
sodium-hydroxide aqueous solution, it etches 
the surface. 



[0037] [0037] 

2tJc(7)Rft^|^^M(^r^{-*?yt^^^ It puts a polyvinyl-alcohol film between two 

y^Tyv^^/V'7></ViN^Ati5o cylinder shaped metallic moulds. 

^UrntL^r^^ffl^MlCAtl And it puts this into the metallic mould for 

X. lSOVXno^^f^M^.-t^o^ crosslinking, it heats for 10 minutes at 150 

f-u^T'ntV^^v?^^:!^^,^^^ degrees C. 

fi|Lfc<br6'^?v =^i^^Rttt^^ It is at the time as ethylene propylene diene 

^r:<b5t<9ttSU. RS^t^t^M^^ rubber crosslinked, it takes out rubber the whole 

^^iTo "t"5i:#yt*:=^/VT/V3— cylinder shaped metallic mould, it removes an 

/i^y^/i^M.O^'^ic, ^^htc:^ cylinder shaped metallic mould. 

^l/>^ynbV^^i/^^^3i'iN;5St@ Then, that to which the crosslinked ethylene 

^LT<oov^]tt)(D/5^"tr#So ^ propylene diene rubber was equivalent and 

H^-^rcT^^^TKtcAtLSo ^5:5> adhered on both surfaces of the 

^{C7R;5^b^^tB-f tK!; t: polyvinyl-alcohol film is made. 

yv^^^/i^Afi^tttlfSl It puts this into water as it is. 

M(^1^0^^J>^t^l^X\/^^o If it takes out from water after about 5 minutes, 



10/8/2004 



24/34 



(C) DERWENT 



a polyvinyl-alcohol film melts and has become 
one one-piece sealing rubber. 



[0038] [00381 

^JB):^'A^5>^7)^— y^ziAtcv/y Example B) The example which used the 

:=i~ydtM,^ ^'y'^^y^\z.'f4^ silicone rubber for the base rubber of the rubber 

l^^f^ 1/ ^fc^J part, and used nylon for the plastic 
>>y=i— >'=fA{i:^l^-:^r>n— The Silicone rubber used Toray Dow Coming 

{m SH - 88 lU^ffi V N^cio SH-881 U. 

wtl/{^ii^^b*^^iDX-^ Hfi^yt It adds a peroxide to this and presses in an 

^M(c:7'i/;^'CBEA"t"5o Rftt^ cylinder shaped metallic mould with a press. 

^Sif4^jA(t[pICt)^7)^^ffiL The cylinder shaped metallic mould used the 

fco i/y^— >^:=^'Af4R^ttf±i^ same thing as Example A. 
V ^ , ^^<^)T Heat resistance of a silicone rubber is high. 

:^^^^)T ^(D)icWi However, a gas barrier property is very low. 

^%\i^'f^xii/^^'y:^^y^y ^ Then, it used comparative high nylon of a gas 

/i^AtC^ffi L^cio *:^^^:^f46 — barrier property for the plastic film. 

^^ni/^^xy^^ 80iim(DW-?^(D Nylon chose 6-nylon and cast the film with a 

y^/i'M^^fj^^LtCo y^/i^J^iC thickness of 80 micrometer. 

Us y^y^^—^^—'r^l^^L On the film, it coated the primer. 

[00391 [00391 

2^(DP]^'^^m(Dmic^^^u Between the two cylinder shaped metallic 

l^y^/VJ:>.^Ati^o ^ti^^M moulds, it puts a nylon film. 

^^micAtiX. noWS^T^m It puts this into the metallic mould for 

^JP^i"So :i(DWziyV^~l^^J=^ crosslinking, it heats for 8 minutes at 170 

itmmi-^o :iti^mmU degrees C. 

icPi^^^^h^^^iTo 't^t It crosslinks a silicone rubber in the meantime. 

p>^7^/V'A(DM® (c, ^fil It takes this out, furthermore, it also removes an 

LtciyV^~>'^^J>^i^1fSMLX<<:> cylinder shaped metallic mould. 

^\/^tch(Dt^j:^o -fr^T^^^^tb^ Then, the crosslinked silicone rubber becomes 

^^^itiJ /i^'yy J^ykMi^i^^^ what was equivalent and adhered on both 

mo^T^r^tkWi't^o -t^^ surfaces of a nylon film. 

>':7>f/i/A{i^tj-Tx IfSlfB^^t It immerses this in a saturated calcium chloride 

prfix^/^^^ aqueous solution then, it leaves it for about 30 
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minutes. 

A nylon film melts, it becomes one one-piece 
sealing rubber. 



[00401 [00401 

^jC)=^A$I5^{c:^57^^^iy^/P Example C) The example which used partially 

^ J>^. yy:^'f'y^ic:r,^[^y\f- crosslinked butyl rubber for the rubber part, and 

/i/^||-g'^$:^^V^yt used the ethylene vinyl alcohol copolymer for 

the plastic 

^1. ^?ijC©ga^{Ct^o-C^ IfP^ According to blending of Table 1 and Example 

^^y^^/^^^^^^—^^^J^tX^ C, it adds and mulls a compounding ingredient 

X^i^M^M^X^^-t^o ^ti by making partially crosslinked butyl rubber into 

^Rtt4^^Sl(-7't^;^T-EEA1* base rubber. 

2)o Rftt*C^Mf4> ^jAi:[p]Ct) It presses this in an cylinder shaped metallic 

(D^^^LtCo ^^jx^^Mt^i^::^ mould with a press. 

/^^)T^1fi^<^^ Bifiittt>fcSo $ The same thing as Example A was used for the 

?>(criL(C^f^i/>^t':=:/VT/V3 cylinder shaped metallic mould. 

— /v^M^fls:7>f/Vi^^AtbSw The gas barrier property of a butyl rubber is 

tfdctoTx i^^^^^)T^^—M^ high, and it also has heat resistance. 

fc5wi:;65tr#5o ^^i^V'fc:*^/^ Furthermore, by putting an ethylene vinyl 

T/V:=i— /v^M'a l^^'-f/^i^fi. alcohol copolymer film into this, it can raise a 

j?^75UO \x mc7)t>(7)^^SL7to gas barrier property further. 

^5^l^>'t:'^/i^T/i^^^/i-'^fi'n^ The ethylene vinyl alcohol copolymer film cast 

^y^^/Pi^fi, 50t:c7)i^^7K^ that whose thickness is 10 micrometer. 

{k'^MJ!5^-^7K^M(ci5^P^^lM It immerses an ethylene vinyl alcohol copolymer 

^ffi^^>5^>':/i"5o film for 1 minute in a 50-degree C IN 

sodium-hydroxide aqueous solution, it etches 

the surface. 

[0041] [0041] 

2tfc©P3ftt>c^§i(DrBltc^^u It inserts an ethylene vinyl alcohol copolymer 

i/\f:=L)VT)\^^~)\^^^'^^y4 film between the cylinder shaped metallic 

yVA^fi^tf^ rtL^r^^iffi^^ moulds of two sheets. 

{cAtb. l70t:-ei05>rp1APM1" it puts this into the metallic mould for 

So y^'f'fi'^^\^^<Of^K%Wr crosslinking, it heats for 10 minutes at 170 

So ^^St«9tBL. nS#c^» degrees C. 
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a — ^ J -g- ^ 7 ^' /l^ A (D 



It crosslinks a butyl rubber in the meantime. 
It takes this out, it removes an cylinder shaped 
metallic mould. 

Then, that to which the butyl rubber which was 

equivalent the both sides of an ethylene vinyl 

alcohol copolymer film, and was crosslinked 

adhered is made. 

It immerses this to acetone as it is. 

An ethylene vinyl alcohol copolymer film melts 

after about 30 minutes, it is sealing rubber. 



[00421 



[0042] 

Since the cylinder shaped metallic mould used 
in Example A and Example B was used for this 
example, it became the sealing rubber of the 
same thickness as Example A and Example B. 
However, this example combined the high 
ethylene vinyl alcohol copolymer of a gas 
barrier property with the high butyl rubber of a 
gas barrier property in the plastic in rubber. 
Therefore, even if it makes thickness of the 
rubber part into a half, it can make sealing 
rubber with the gas barrier property more than 
the same level as the old sealing rubber using a 
butyl rubber. 

If the rubber part is thin, even if it uses the bad 
partially crosslinked butyl rubber of a flow, 
productivity will not fall. 

Moreover, the problem of the crack at the time 
of integrating in an aluminum electrolytic 
capacitor does not arise, either. 
In addition, reduction in size of an aluminum 
electrolytic capacitor is attained by making 
sealing rubber thin. 



[00431 



[00431 
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(^^)mA-^mC(D^^J^^^(D:ff7. (Experiment) 

/<])T'\^tWiWi^i^^LX^^^ It experimented about the gas banrier property 

LtCo 5mmC0;*f^^l^ and heat resistance of the rubber plug of the 

(Cy —y'f'^y^hy^l. OmlA example A-example C. 

tlSo ^JA-^^jCOit P=^ Ai?;*f A diameter puts 1.0 ml of (gamma)- 

v7s^(DQ^XJ^-Dtc^t^^€. 12 butyrolactones into the glass tube which is 7.5 

ortCi^^-rSo 7B^<b3O.0^ mm. 

(c, it A^IS^b. I^OdtM. The sealing rubber of example A-example C 

^MLti:ffy:^^(DMM^M^o closes the mouth of a glass tube exactly, and it 

leaves it at 120 degrees C. 

7^Mit^^^Ltc1^n=^J>^^m Seven days and 30 days after, it observes 

\/^tCo ^ixfl> ^^ETyi/5:^r>i^'g sealing rubber, it measures the weight of the 

M^^^'fl^'^—icM^tiX^^^^ glass tube which gave sealing rubber, 

pr^i^trfc^o It used for the control the sealing rubber which 

carried out peroxide crosslinking of the partially 

crosslinked butyl rubber. 

This is sealing rubber given to the present 

aluminum electrolytic capacitor. 

[0044] [0044] 

^(D'^^^^ZiZTT^-to ^lA-^m The result is shown in Table 2. 

CtDit p:=^A^JfeU7t;^f^y^l^c^ The reduction of the weight of the glass tube 

MM(D^{pli^ ^'^^My^'f^y^ which gave the sealing rubber of example 

::^^J>s(Dl£iQdtj>,^i~^X^<. Hk A-example C had the largest sealing rubber of 

V^^, ^[IB, ^JA, ^ijCcDHi-efeo partially crosslinked butyl rubber, and then was 

tc^Z(DXo\^^^^M(Oleiadtj>. the order of Example B, Example A, and 

(D:^:^y<])Tmt.myffM^ Example C. 

tiX\/^tCo ^K^'f'/^^^J^t^^ Thus, the gas barrier property of the sealing 

\^>\f:='/\^T/\^^~/v^M,'nVf7 rubber of this invention was superior to the 

^/\^J^^U^'ki:>'^tL^\C(Dl^ P present item. 

^^J>s(D1S:^/<^)T^\t'mif)^r>tLo Particularty the gas bamer property of the 

^7t^ y^M^"^^. }£(D^U^J>^ sealing rubber of Example C which combined 

t)55<^ctofc*9. i^\^^t^t\^tdO the butyl rubber and the ethylene vinyl alcohol 

LTV^5t)(7){l/cf;0^o7to t^^oT copolymer film was high. 

^^?^©$tP^ A(iiftifc^ Moreover, every sealing rubber became hard 

ffn<D^Q ^J>^tWi^(DWiW^*\^t^ including the control. 
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fo5(hv^x.So ^(DM^^W::^^h. To a contrary 
^jA~^jCCQlt P ^-f tit> There was nothing that adhered. 

Wi^.'\it:ff::^^<\)T'\^^^^'^{cM Therefore, it can say that there is each sealing 
M^^l^t°zJL~^fj:^iCi^^^ rubber of this invention about heat resistance 
'V'^^^a^^J^tm^^o equivalent to the sealing rubber of the present 

item. 

From this experimental result, each sealing 
rubber of example A-example C has heat 
resistance and a very high gas banrier property, 
and they can say it as the sealing rubber which 
can be used for a car, a computer, etc. 



[0045] 



[0045] 



mm 

So r©itP=f'Af4l50T:©igic 



[ADVANTAGE] 

The sealing rubber of this invention combined 

rubber and a plastic film. 

By this invention, it has the sealing rubber of the 

past, and the heat resistance more than 

equivalent, it can provide sealing rubber with 

the high gas barrier property which the sealing 

rubber of the past does not have. 

If a silicone rubber is particularly used for the 

rubber part, since heat resistance is very high, a 

silicone rubber can make sealing rubber 

particularly with high heat resistance. 

It bears this sealing rubber also at a 150-degree 

C continuous duty. 

It is the sealing rubber which is not until now. 



[0046] [0046] 

^^m(DMi^:^^^MtHt. ^ If the manufacturing method of this invention is 

^(^^ie't^^x S^t>T:#5o ^ taken, it can manufacture easily and mass 

fflL'CV^5^^^7^:7P>^(ctt:^ production will also be made. 

flif'f^<.^W£^Q^^^^^^ If the raw material which it is using is also 

tr#5o ^tc:i(D:)^^^Mtm. compared with Teflon, it is cheap and can 
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Maa(Oy<y<:>^mitA^}fM^\ provide cheap sealing rubber. 

-tt^-hh. Tyuy^li^^iD"^ Moreover, if this method is taken, there will 

tcl^ P A©Pp1M>^ {y^ytii^ti^ almost be no variation of a product. 

^<^)t^^^. T JV^:=''^ J>^^—^^ Namely, the problem of the sealing rubber 

t)^o7t^9i!#t P 'C^^cCi/ \ tiif) ^ which stretched Teflon (Teflon constituting flash) 

^E^LtchOTsh^o It conquered that it could not carry out the 

sealing of the aluminum case exactly etc. 

[00471 [0047] 

^hicit. P=f Afi^f Furthenmore. the sealing rubber of this invention 

^^f^M\^Xi^^(DX\ if(DXoti: casts and makes rubber, therefore, it can make 

]f^(Dh(Dhi'^h^t^^^X^^o ^ anyforms. 

fc. :ff:^>'<VT'\^^^:^^J>^X^it^t^ Moreover, the gas barrier property is using the 

icM^^^y^'f'y'i^y^y^^^^ plastic film far higher than rubber, therefore, 

^L'X\^^^(OX\1^Q^^J^(DW-^ vaporization of a (gamma)- butyrolactone can 

^^M(Dl^ P A(D25>(7)l;ii^t>3 protect the thickness of sealing rubber from the 

6i^(DHL\^Xh. y —zf'f^uy^h half of the sealing rubber of the past as for 

:y(DWWc7!)^^lf^o^(Dma^^J>^ one-third. 

^^^iitfClifCctoT^ T/i^^^ By integrating this sealing rubber, reduction in 

r^A^^n^^-r^^^i^— cO/jN^{ti>5S size of an aluminum electrolytic capacitor is 

'^mtfJi^o attained. 

[mm(Dmwj:mm] [brief description of the drawings] 



imH [FIG 11 

:$:^^©it P=^'A(D8)f®|ll'T?fc It is sectional drawing of the sealing rubber of 

5o this invention. 

[1^21 [Fia21 

it prfis^coRff^ffid, /J^$^i:Rft It is sectional drawing of the sealing rubber of 

;JKooV>7t?F^(DitP:=i'i^Oglf® the form where the small cylinder adhered to 

^Xh^o the circular surface of sealing rubber. 

11131 [FIG 3] 

^^Lfc^ A^i±Affl:&M<l:ffi It is sectional drawing when pouring the mulled 
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'/">Tx Rtt^t^^M{C^^LJi^y^<^ rubber into an cylinder shaped metallic mould 
#(^^SIll'C^6o using the metallic mould for pressing-in. 



[12141 [Fia4] 

Rfi^^§iTr7°7>^5^'>'^7^'/P It is sectional drawing when inserting a plastic 

■^^it^^^ ^^^-^MicAtitz film with an cylinder shaped metallic mould, and 

i:^(DWiWM'^h^o putting Into the metallic mould for crosslinking. 



[1^5] [FIGi 5] 

=^J>>^^^Lfc^.^^mMlLi)^ After crosslinking mbber, It takes out from the 
fj^OttSL. R1$t>C^Mt)®'9^L metallic mould for crosslinking. it is sectional 



drawing when also removing an cylinder 
shaped metallic mould. 



1 =f"A 

3 y-mtrii-r:^ 



[DESCRIPTION OF SYMBOLS] 

1 Rubber 

2 Plastic film 

3 The hole which lets a lead wire pass 



4 T>\y%=-'^J>>^~7. 

5 vmu 

6 EEAffl^M 

7 umut.-^j>^ 



4 Aluminum case 

5 Circular surface 

6 The metallic mould for pressing-in 

7 Mulled rubber 



8 Rft^^M 

9 aA?L 
10 

11 y-miitv 



8 Cylinder shaped metallic mould 

9 Implantation hole 

1 0 The metallic mould for crosslinking 

1 1 The pin for lead wires 



12 "y^i^i^^iivVt^}!:!^ 12 The place which cuts a film 



[«2l 



[TABLE 2] 
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Experimental result 

Top row = Weight amount-decrease percentage (%) of (gamma)-butyrolactone, 
State of a rubber plug (with headings 7 days, 30 days below each of these) 
Left column = E.g. A-C, Control 
O Changeless in the state of sealing rubber. 




(FIG 1] 



[1112] 




[FI& 2] 
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[FI& 5] 
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